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Liebig14 was the first to try to find some scientific basis for the
traditional concept that meat extractives in the form of meat juice
and broth arevaluabledietary components. He wentto the extreme
and claimed that the extractives alone are valuable and that the
pressed residue is worthless. Later he modified this radical view-
point but continued, against strongly opposing opinions, to stress
the high value of extractives. Dominated by the attitude of Voit
and of Rubner19 concerning proteins and their significance for nutri-
tion, investigators concluded that the extractives are negligible as a
source of nitrogen and worthless as far as caloric value is concerned.
The swing of the pendulum is indicated from conclusions such as
the following: The observed heart-stimulating effects of meat
extractswere believed toresult onlyfrom their high content of potas-
sium and one author went so far as to claim that the extract was
damaging and tended to shorten life."2 Twenty years later, when
he repeated his experiments on a larger scale, Rubner20 reiterated
hisearlier statement concerningthe unimportance ofthe extract from
a caloric standpoint. A small portion of the fed extractive nitrogen
was found by Rubner and other authors9 16 to be retained by the
body, and from this Rubner concluded that the nitrogen-containing
substances present in the extract performed some unknown function.
Theexperiments ofPavlov17 and his school provided an explana-
tion for the beneficial effects of the extract on the appetite and on
gastric secretion. The observed effects on the circulation were
explained by the activity on the blood vessels of the purines, espe-
cially adenylic acid, present in the extracts.
Here the matter rested, until attention, accidentally directed to
the subject, led to performance of the experiments now reported.
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The blood non-protein nitrogen was found to be elevated in a group
of dogs not previously subjected to experimental study. They had
been fed the residue of ground fresh meat after it had been boiled
and the broth had been removed for the preparation of bacterial cul-
ture media. After 18 or 20 hours, the usual period allowed to elapse
after feeding and considered ad-equate to obtain basic blood values,
the non-protein nitrogen values were found to be considerably ele-
vated--40 to 45 mgm. per cent.
Prior to recording the experiments designed to ascertain the
cause of this change, the literature dealing with the well-known rise
in blood non-protein nitrogen after meals rich in protein will be
surveyed briefly. To early investigators in this field2 10 only crude
methods were available. The protein was coagulated by heat and
a large quantity, 100 cc. or more, of blood was required for a single
determination of non-protein nitrogen. The development of micro
chemistry1' 7 8, 22 made it possible to show a modest elevation of
blood non-protein nitrogen after a meal rich in protein and a return
to the previous normal level within from 12 to 30 hours.7' 18 Eleva-
tions to higher levels and retardation of the return were observed
only with impaired renal function.2' This point of view was basic in
the development of renal functional tests based on feeding protein,
peptone, or urea and determining the blood non-protein nitrogen or
urea values at short intervals thereafter.6' 13, 16
Extra-renal azotemia occurs in a number of diseases." A
marked and a somewhat prolonged azotemia has been reported
recently following intragastric administration of whole blood.3 ' 5
This is ascribed to the absorption of blood protein, but the explana-
tion is controversial,23 inasmuch as similar results have been secured
with other than blood proteins fed similarly in excess.
A protracted elevation of blood urea or non-protein nitrogen
with normal kidney function after a meal rich in protein is illus-
trated in the following experiment.
After several weeks of acclimatization in the laboratory, and a
diet of ample water and about 1 kg. of Tioga Dog Food (1 kg.=
230 gm. protein) a day for each animal, 4 healthy dogs were fed
extracted beef muscle and no other food. Each received 650 gri.
containing 190 gm. of protein. Fresh water was always available.
The extracted meat was prepared as follows: 10 pounds of freshly
ground beef were mixed with 10 liters of distilled water and kept in
the ice-box (36 F.) overnight. The next morning the mixture was
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boiled for 45 minutes and stirred constantly during the process.
Then the fluid was removed by filtration and pressure through
cheese-cloth. The residue, or extracted meat, dried in the air, had
a protein content of 29 per cent.
The non-protein nitrogen of the blood was determined just
before feeding this residue, and at 4, 8, 12, 24, and 48 hours after
feeding. The animals were then fed the extracted residue plus the
water in which it had been boiled, and the non-protein nitrogen
levels were again determined. Finally, an equivalent amount of
fresh, untreated meat was fed and the non-protein nitrogen again
recorded.
In Fig. 1 the results obtained in Dog No. 513, representative of
the group of 4 animals, are shown graphically.
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without food, they were given the residue plus the fluid in which it
had been boiled. The results in the two dogs were entirely similar.
The nitrogen values for Dog No. 610 are shown in Fig. 2.
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The increase of the amino-N fraction after feeding is very small
and does not show significant variation in either type of feeding
experiment.
Discussion
The experiments detailed above indicate that there is a marked
difference both in the height attained by the non-protein nitrogen of
the blood and in the time required for this to return to its normal
level after the feeding of the same quantity of protein, depending
upon the presence or absence of the meat extractives. When raw
meat is fed the blood non-protein nitrogen nearly doubles in from
4 to 12 hours and returns to normal within 24 hours. When boiled
meat from which the extractives have been expressed is fed, the
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elevation of the blood non-protein nitrogen is double that obtained
after raw meat feeding and does not reach normal levels for 48
hours. Finally, if the extractives are added to the boiled expressed
meat, the rise in the blood non-protein nitrogen is comparable to the
rise after feeding raw meat, and the return to normal is rapid.
Two possible factors must be considered in the explanation of
these findings. First, the excretion of the N-fraction may be more
efficient in the presence of the meat extractives, and second, utiliza-
tion (deamination or synthesis) of the protein cleavage products
may be better in the presence of the meat extractives.
It is improbable that the first of these explanations is in itself
adequate, since the rise in the blood non-protein nitrogen is too pro-
nounced and too long sustained to be the result of retardation of
excretion alone. On the other hand, should it be possible-to demon-
strate a special fraction of the extractives acting on the processes of
deamination or synthesis of amino acids, the findings would be
explained. Experiments designed to ascertain these facts are
planned.
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